We report a case of disseminated Scedosporium apiospermum infection in a neutropenic patient with acute myeloid leukemia. Due to progression of the mycosis after 7 days of amphotericin B lipid complex therapy and to high susceptibility of the mold to voriconazole in vitro, the patient was treated with intravenous voriconazole. After a few days of therapy, fever disappeared and skin lesions improved. However, the patient died after 1 month due to intestinal bleeding. Despite a negative outcome, this case seems to indicate a promising role for voriconazole in the treatment of S. apiospermum infections.
Scedosporium apiospermum and its teleomorph Pseudallescheria boydii have been occasionally reported as causes of systemic infections in immunocompromised patients (4, 10-12, 14, 17, 21) . Amphotericin B is considered to be ineffective against S. apiospermum infections, and in vitro sensitivity studies have shown that the high levels of the drug that are required are often not clinically achievable (12) . Miconazole, ketoconazole, and itraconazole are effective in vitro and have been employed successfully, but severe infections often fail to respond to these azoles (4, 9) . New therapeutic approaches are needed for the treatment of P. boydii and S. apiospermum infections.
Voriconazole is a new triazole antifungal agent derived from fluconazole, with one triazole moiety replaced by a fluoropyrimide grouping and a methyl group added to the propanol backbone. Voriconazole is effective in vitro against yeasts and filamentous fungi (1, 13, 16) and has proved to be effective in vivo against aspergillosis in humans and in animal models (2, 3, 8) .
We report on the voriconazole treatment of an immunocompromised patient with disseminated S. apiospermum infection. A 25-year-old man was diagnosed with acute myeloid leukemia in January 1996. Remission was not achieved despite various courses of conventional intensive chemotherapy. On 14 October 1996 the patient was readmitted in good general condition for further treatment of his refractory leukemia with fludarabine, cytosine arabinoside, and granulocyte colony-stimulating factor (650 g/day subcutaneously for 6 days starting on the 1st day of chemotherapy) (7, 19) . Antifungal prophylaxis was not given. The patient developed a fever on 21 October while he was profoundly granulocytopenic, and empirical broad-spectrum antibacterial therapy was given. The patient complained of pain in his face and developed multiple papular skin lesions that were large and erythematous with rapidly developing purplish-black, necrotic centers. Due to persistent fever despite 10 days of antibiotic treatment, empirical antifungal therapy with amphotericin B lipid complex (Abelcet; Liposome Company, Princeton, N.J.) (3 mg/kg of body weight/day) was instituted (the patient had previously developed severe intolerance to conventional amphotericin B deoxycholate).
Nasal swabs and aspirates of one of the skin lesions were cultured onto tryptose agar base that contained 10% sheep blood incubated at 37°C and Sabouraud's 2% dextrose agar with 0.5 mg of chloramphenicol per ml incubated at 30°C. After 3 days, Sabouraud's culture yielded white, cottony colonies that later turned gray. Microscopic examination showed septate hyaline hyphae with conidia 9 by 5 m in diameter borne terminally, singly, or in small groups on elongated simple or branched conidiophores or laterally on hyphae. The conidia were ovoid, with the larger end toward the apex, and appeared to be cut off at the base, with a distinct brown wall. The fungus was identified as S. apiospermum, an anamorphic state of P. boydii. Pathological examination of a skin biopsy in a hematoxylin-and-eosin-stained preparation revealed an inflammatory infiltrate with branching septate fungal hyphae in the necrotic tissue. A total body computerized tomograph showed infectious involvement of the paranasal sinuses, lungs, liver, spleen, and pancreas, and thickening of the loop wall was observed. The in vitro activities of various antifungal drugs against the isolate (Table 1) were examined by a macrobroth dilution test based upon National Committee for Clinical Laboratory Standards tentative standards against several opportunistic molds (5, 6) . The inoculum was prepared by diluting a stock conidial suspension to obtain the final inoculum size of approximately 0.5 ϫ 10 4 to 5 ϫ 10 4 CFU/ml. Susceptibility to voriconazole (Pfizer Central Research, Sandwich, United Kingdom) was tested by diluting a 10 mg/ml solution in RPMI 1640 (Sigma Chemical Co., St. Louis, Mo.). The amphotericin B MIC was defined as the lowest concentration which prevented visible growth after 48 h of incubation. The MICs of the other drugs were defined as the concentrations which reduced growth by 70% after 48 h of incubation. Itraconazole and voriconazole showed the highest in vitro activities against the isolate. In light of persistent fever, an increase in the number and the size of skin lesions after 7 days of Abelcet treatment, in vitro susceptibility data, difficulty obtaining intravenous miconazole in time (the intravenous formulation is not commercially available), and the unpredictable absorption of oral itraconazole in the presence of severe mucositis and enterocolitis as well as the lack of an intravenous formulation, it was decided on 8 November that the patient would be treated with intravenous voriconazole, which was supplied by Pfizer Central Research for compassionate use. The first two doses of the drug were administered at 400 mg/12 h, and then the patient received maintenance doses of 200 mg/12 h (6 mg/kg/day). Despite persisting profound neutropenia, significant clinical improvement was observed within a few days. Fever disap-peared, the skin lesions progressively decreased in size (Fig. 1) , and no further lesions appeared. On 12 November, due to delayed recovery from neutropenia, treatment with granulocyte colony-stimulating factor (300 g/day subcutaneously) was started.
After 21 November, the patient developed abdominal pain and had several episodes of hematemesis and melena. Signs of necrotizing colitis (12-mm thickening of the wall and pneumatosis intestinalis) were documented in an ultrasound examination. Due to severe neutropenia and piastrinopenia, the patient was considered ineligible for surgical intervention. Bone marrow examination showed severe aplasia and persistence of leukemic cells. Despite severe neutropenia that was unresponsive to growth factor treatment, the patient was persistently afebrile and skin lesions continued to improve with voriconazole therapy. On 7 December, the patient died, with massive intestinal bleeding that was probably due to intestinal perforation. No autopsy was performed.
The prognosis of systemic fungal infections in immunocompromised patients, particularly in those with profound and persistent neutropenia, may be dependent upon the ability of an antimicrobial compound to prevent the progression of infection until recovery from an impaired immune status occurs. Given the low activity of amphotericin B, an important problem in the management of S. apiospermum invasive infections, particularly in severely immunocompromised patients, is the lack of an effective intravenous antifungal drug (intravenous miconazole is no longer commercially available).
New therapeutic approaches to infections due to this fungus have been recently proposed. The successful use of itraconazole in two patients (14, 15) and that of oral terbinafine in a pulmonary infection refractory to itraconazole therapy (18) have been reported.
The combination of amphotericin B and antifungal azoles has been proposed based on evidence for in vitro synergism and the absence of antagonism between the drugs (20) . However, to our knowledge, there are no reports on the use of this combination therapy in humans or in animal models. Recently, the in vitro activity of voriconazole against several opportunistic molds has been compared to those of amphotericin B, fluconazole, and itraconazole (13) . The voriconazole MICs for 23 isolates of P. boydii were lower than those of the other drugs in all instances.
Voriconazole's in vitro antimicrobial characteristics and availability in an intravenous formulation indicate a promising role for the drug in the treatment of S. apiospermum infections.
In our patient, voriconazole therapy seemed to show good activity in the control of systemic mycosis, as fever disappeared and skin lesions improved despite persisting profound neutropenia. We admit that, considering the outcome of the patient, this single experience is of limited value; however, persistent hematologic malignancy that prevented bone marrow recovery and hemorrhagic complications influenced the negative outcome.
Because of the low incidence of this emerging mycosis and the difficulty in performing a large clinical trial with sufficient predictive power for assessing new therapeutic approaches against P. boydii and S. apiospermum infections, in vivo studies in appropriate animal models are needed. 
